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hingeens square law" is easily seaer as a aamanemance AG ‘ 
ion Bde conservation. — On the other hand, according to } 


ideal sound channel the only intensity loss is due to attenuation, 
eee Tinea ERE ERSe oe the HES EEIOE travell pos by the sound 


ieee distance Bound ranging system is based on the faet that 
mating at a depth beneath the main thermocline (about 4000 feet 
Atlantic Ocean) are effectively channeled by natural con- 
ae is so effective that the Se een of one pound 


ne t ic in arval between an glasien § in the sound channel ann the 
val rc. the nd at a distant monitoring station is proportional to the 


vai of the sound at three separate stations can be 

1 Bie This report describes the method for installing and. 
she equ pment which has been developed in experimental form for 
and tin g the arrival of such signals, 


the ee ee in the ocean decreases rather steadily down to 
Oey 4000 feet in the North Atlantic) and below this depth 
EEE pressure, on the other hand, necueel sy, 


da. Thus, an explosion can be located by geometrical methods 
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inereases with depth. Above this critical depth, the temperature change 
has 2 greater effect than pressure change on sound velocity. The pressure 
change has a greater effect below this depth; As a consequence, a sound 
originating at a depth of about 4000 feet is bent downward by the layers 
of water above it and upward by the layers.of water below. 


8, Sound is therefore channeled horizontally at a depth which actually 
varies in different parts of the ocean, but is sufficiently constant to 
z make the SOFAR system possible, It spreads horizontally in all directions, 
: but many of the sound rays which tend at first to go up or down are bent 
_-—s back into the horizontal channel. 


; 9. When an explosion at a distance of several hundred miles or more is 

i. ‘received at a SOFAR monitoring station, the signal sounds like the roll 

Ab of a kettle drum building up to a crescendo and ceasing abruptly. This 
peculiar quality of the received signal is explained on the hypothesis 
that the sound travelling by the direct route from exploding bomb to 
hydrophone is also travelling by the slowest route, The sound waves which 
are refracted from above or below cross and re-cross the axis of the sound 
channel, actually reaching the hydrophone before the direct sound because 

___ they travel through layers of water in which the velocity is greater, The 
time interval between the first sound reaching the hydrophone and the sub~ 
seguent sharp cut-off is about one second for every thousand miles, 


. DESCRIPTION OF THE EQUTEMENT 


10, The receiving, recording, and timing equipment for one POO station 
consists of: 


(a) A 5-foot cabinet-type panel rack {itsck 1), containing dual 
amplifiers, power supplies, attenuators, and a monitor power  , 
amplifier. 


(b) A 4-foot cabinet-type panel rack {liack 2), containing the auto~ 
ie matic switching device, the "slow-speed" PL Recorder, and a Magnetic 
ee", _ Tape Recorder (number 2). 


(ce) A 4-foot cabinet type panel rack (Reck 3), containing the break 
circuit chronometer, the "high-speed" PL Recorder, and a Magnetic 
1 Tape Recorder (numberl). 


(d) A monitor speaker mounted in a bass reflex cabinet. 
(e) A General Electric voltage stabilizer. 


(f) Connecting cables, spare parts, and a supply of waxed-—paper 
tape for the PL graphic level recorders, 


eae 


a ee’ LS _ / aki oe & as 
‘7 i ; r A : a) 
. TES be SS. fia + j= - Pitt ; 
Onigeanm el iFewrey Posed: yin ay iad e coer 
. teal ; brqy deh . Spee Le veh GAR ee Tone | v Led ok i : 
ry y byeye le aad yd teisieroh taeda ha geet Hout a (2h 


aS 25) 
OLS TEA ee agasy sik “YC ip) pe ue iE ae 


ea 


C2. nstrhon via iSect Bo ft cgi 0S 19 eine eae 


rd 

. 4 : 7 ’ 

m pong if nudge pias ess Pie saoalege beef Street ayute mo 
: 


es “~ Yad B (nosso, 


i Si) O2at to “sellig Boabaut fexayee tcl: gone deth: B $a poke 2a foxe pe sake 
: iow silt ont Boistoa! Leap te Othe nokdeds ation ities SUIS gs 3s Hav, 
SENT wiidounle aakeseo Die Gimessets & od quo wioi ted’ misb alddonl at 
: Rieonsoigt ods Goriaigns ab Leagin bevi BIST Sty 0 yells: a3. 


Hod dod) ere The od Shoe soeuLD a el ay eee eae) pale 
Hoe: sewan borioe aah. aductr awe lie Sit 5 
9) Bios edd ic olxe gos ceoudeon bre og sree Thee 
Retsoeg, buwe dana rid Sted snodqoray edd = feng 
. BEL (aithase Ks © ofey oft doidw nd teter to avis devortnd in 
biteets bls) & faba : eo ih suahgs Drves veukt aiid deewdad isyxo.n 
. Ey aa gre avouls: ef Ee 


PUR ERES: an 
TEE OY a cee 


5 ee a 


a r 
Wceomar Volumes (ons aot drsaginos cate Dre see Gr: “tv teoor edt 7 
: ee t eck 
fs satniedesoe ie looy densdegydedanisics oka Gath 7 + 
\ A¢yoq nodinns s bts ,2tctsigeede emer s ‘1ewoy 2otehtefoms 
‘i : tet T iL ns an 
- ! > 7 : - ; 7 < * + i a 
y "Ue vesd afinindnss 2. S sock ) Heat Tega garcesentdso Jc otad A (a) 
} donne 2 bow . teaser Ol “hasqe- ar ene) (obivo> yn ilo dee ait Si ae 

: Wats ted) sebgogen cask 

sigend er} apinisines 210 os4) singe, Lenagioays Jonides Soot a. : 
bose Go DNS POSES vit Npsones Re ae, su onpneane Wiese 
. § (fete att) seb tor oh oe 
ee 
per topes Reise (cae Biwe Podeaon HOURS yo a AB) 
. : ae i 4 
mse liven es Aleks Pans oli fowned/ im ce 
4 ; / 4 

“oqeideborcd So indus a bos (oes ates |, eeldto enh tooemed a ; 
2ceotGsei aves singqecy JX) oe a edged 

a : FARA ak i 

bo Pa r 


including the material in the 

3. ‘Tnspect each rack for obvious 
hai opens is di scovered, place the three 
iy mM tion as shown in Fig. 1, Rack 1 
be in ee Haart positions Rack 2 (the 4-foot rack 
ae CASSEL) in its eee panel) ma be to the arent 


to ‘the lest of ‘Rack Le 

ie Pees Eicast two feet ui from the wall to allow 
of Sac. rack. They ean be placed a maximum of 14 feet 
‘together, sc long es sufficient space is left 
to emerge fron the sides of Rack 1 through the 
cks are ‘spaced Be apart they will cover a 
are should be taken to see that the racks are 
locat ed. 
a 3s reflex cabinet should be placed 
= at all bimes, 
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; from 60 cycle AC at voltages from 105 to 125 volts. 

» Line voltage varies beyond these limits or fluctuates consider- 
i age regulator must be installed to maintain the voltage 

iL mits. A General Electric Voltage Stabilizer (catalogue 
ss IP oe with aaa (Gonelioee station for this purpose, Its 
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- 780K at 80 power) factor. 


y for “the three racks is distributed as follows: 


le from Rack 1 Aies into AC. source, 60 Eps, 
in, or into voltage stabilizer, 


Power cables from Racks 2 and 3 plug into female 
ock réceptacles located on either side of Rack eee a 


switch on the front panel of Rack 1 is turned on power 

3 racks ‘and their component units, The power eonsump=— 
itor station with all components turned on and operat—— 
20 wattso 


tee on at vane eich. Zan this eee Preleonaueter 
ded | she ld he broug sht to the terminal strip on the right side 
©: oe ; of Rack 1, After they have been connected, the metal 
shield provi ded h the equipment should be serewed in place over the = 


termi inals on the: terminal strip are permanently wired 
eptacle s located at the top of Rack 1. On the top 
below these ‘five receptaclés, there are two female 
CHANEL NG. ] and CHANNEL NO, 2. These receptacles 
packs ehauns: : ee jumper cables are furnished with 


hes (one. for each channel) are aleo . 
‘These switches are Spy are neoaded: and return euto- 
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Ao GS channel in place or ‘the hydrophone. 
ha the | two switches and is labeled SIG, GEN; IN, 


wiring enone each rack is aimeaaes complete, Before 
» however , the cables which run from one rack to 
These cables are supplied with each station and— 
ae nstalled according to the following table 
able means "Magnetic 1 pope niccord-on): 


GALES IRE, FOR. 2 SAAN PLING RACKS 


Gable. ioe) e DG ription « From ie “fo 


ad, 4 naan 913) ar _ 
a Geren caOiroudt Chronometer: Rack 1 Rack 3 


tout fron irrorhone oly “ Rack 1 Rack 3 
ale Gannon to open end) 


eee c. 
CpuL 


Fen 


teow 43 ‘irrophone oe pain Rack 2 
‘Gannon to open end) | eh ee 


Ae 


ble for ? Time fone In Rack 1 


Rack 1 Rack 3: 


; (Front) 
ees Ussortone #2 re | Rack i = Rack 2 
ce | First Stage i _ (Front) 
| a 
Rack 1 ‘Rack 3 


Rack 1 Rack 2 
In Rack 1 


Ro OL \ 


a nen five 


e 
. 


PRuseo wit Agoda Leni Te, aah wis oT) 
aod Cal pe Ie Hw: a ahi Cen) a ae a 
atesae lett elas Ge waite heb ial Nataly er Lo 
P 04! Sati leak 7 a A We Ree ee ee ret) ho os ipagh: any ¥ te 2a 
eels gh wave ee i oi atvig og ah 4 Diba fansen . 


as ors? wig it cwieid GRE eaten ss 


gaa 


i : ; ¥ a 
eo ees i SE te We Tae Rei. abe oth cay Piss ; 
meres oe) dis oth, ft: $s I a Mn oS ae OS Teme 
i ae. SO) ica? Ae 2 eee ean ~~ a) ry a ae Paty j 

he heat. Baa tat ene en We if he ‘o seid i Neer 
Ab Ty ‘par in 


: - + ea Gi © Oh ae, 25 
i ‘ : . 
Diva 
_ J b ar i 
Wik re F 
i 
- - " ‘ 
Si £ * 
' 
0. 


~ i mt 
ie * 
A 
al Pay ir ed t 
» 5 = 
y i) ugh ait 
aes | 
if Z 


Gable No. 


#10 


#LL 


#12 


#13 
ik, 
#15 
ae 
#17 


#LE 
#19 


Description 


To Index Relay = "High- 
speed’ Recorder 
(Male Cannon to open end) 


To Mirrophone #1 

Second Stage 

3 ke signal 

(Male Gannon to open end) 


To Mirrophone #2 

second Stage 

3 ke signal 

(Male Cannon to open end) 


To Index Relay 
"Wor<-speed" Recorder 
(Male Cannon to open end) 


To Monitor (124-4) — 
{Male Cannon to Female 


‘Cannon ) 


Power Cable for Jutomatic 
Operation of Graphic Level 
Recorder motor 

Main Power Cable 

Power Gable to Rack 2 
Power Cable to Rack 3 
Monitor Amp. (124iE) 
Output to Speaker 

(Male Gannon to Female 
Cannon) 


Hydrophone Jumper Gable (2) 


From To 

Rack 1 Rack 3 

Reek 1 Rack 3 

Rack 1 Rack 2 

Rack 1 Rack 

In Rack 1 

Rack 2 Rack 3 & 
& 

Into Rack 1 

Rack 1 Rack 2 

Rack 1 Rack 3 

Rack 1 to Speaker 

Male Cannon Channel 

Hy drophone #1 and #2 

input on input front 

Front panel panel Rack #1 

Rack #1 Cannon Female 


23. The diagram below shows the location of each numbered cable on the 
rear of the Chronometer Time Control and Phone Monitor (Time Tone Amplifier), 
third panel from the top of Rack 1, 
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25" black wire 
1g the cables. reference 
plifier, #h, is not shown. 


both Baden and at the rear of Raeks 2 and 3, 
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to allow closing of the rack doors. 
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6, Automatic Switching Unit Rack 2 


f, "“Low-speed" (S5mm/sec.) PL Sound Level Rack 2 
Recorder 

Bo Magnetic Tape Recorder, 1 Rack 3 

h. "High-speed" (10mm/sec.) PL Sound Level Rack 3 
Recorder 

i, Magnetic Tape Recorder 2 Rack 2 

jo Chronometer and code switch - - Rack 3 


OPERATING THE SOFAR HQUIPMENT BEFORE A SIGNAL IS RECEIVED 


28, Turn on all AC power switches. These are the master switch on the 
front of Rack 1; a switch om each of the 7-volt power supplies in the back 
of Rack 1\ on the second snd third sheives from the bottom; a switch on 

the automatic switching device on the top shelf of Rack 23 a switch on 
each PL sound level recorder on the second shelf from the top of Rack 2 
and 33 and a switch on esch magnetic tace recorder on the second shelf 
from the bottom of racks two and HI 


29. To prolong the useful life of the selenium rectifiers in the amplifier 
channels, the channel which is not in use should be turned off by means of 
_the switch at the rear of the 7=-volt DG supply for this particular channel 
(the supply for channel one is on the right side of the third shelf from 
the bottom of Rack 1, and the supply for channel two is on the right side 
of the second shelf from the bottom), 


30, Similarly, to prevent wear and consequent dulling of the pole pieces, 
the stand—by magnetic recorder. shouid be turned off, The Western Electric 
‘Mirrophone magnetic tape recorder is turned off by rotating its 3KC. V.C. 
completely counterclockwise, and the Caltron magnetic tape recorder is 
turned off by rotating its siG. 7.C, completely counterclockwise. - Normally, 
the magnetic tape and Power Level recorcers in Rack 3 are kept on stand—by. 
However, the Power Level recorder in Rack 3, which is identified as the “high- 
speed" recorder, may be used to transcribe the sound record from either of 
the magnetic tape recorders. This recorder operates at a paper—bape speed 
of 10mm/sec, which will double the time indexing space and give an accurate 
check on the arrival time evaluation, 


31. Under normal continuous long-term operation the operator should establish 
a rotation cycle so that the duty load can be divided among the duplicate 
parts of the equipment, This rotation will prolong the efficient operation 
of both types of recerding equipment and of the power supplies and amplifier 
channels, 
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32. When the AC power has been turned on as deseribed above, all units 
except these in stand-by and the motors on the PL sound level recorders 
should be operating. The PL recorder motors will be actuated by the auto 
matic switching unit unless their motor control has been switched to MANUAI 
and their amplifier control switch is off, 


33. A 15-minute warm-up period should be allowed for the amplifier channel 
and the automatic switehing unit to become stable. During this period the 
sensitivity of the automatic switching unit will change considerably and it 
will not operate properly. 


Sh, Rack 1: Set the CHANNEL NO. 1 VOLUMES or CHANNEL NO. 2 VOLUME, according 
to which channel is being Wee a “approximately 10 and the BUS VOLUME at 

approximately 6 db, These settings will vary depending upon background noise 
conditions, To Se the line amplifier from being overloaded, the channel 


volume control, which follows the preamplifier and governs the iApat to the 
following line amplifier, should be set somewhat higher than 10 when high 
background noise prevails, The RUS Oli control governs the voltage 


applied to the system bus OATES the minimum writing level of the PL 
sound level recorder; it should be set lower thun 6 db when high background 
noise prevails to prevent the PL semper from writing too high on the paper, 
thereby reducing the writing range available, 


35. Turn the TO RECORDER switch 5.101 on the left side of the front panel 

of the Time Tone Amplifier (Rack a: shelf three from the top) to the BUS 
position. In BUS position, +10), connects the "High-speed" PL recorder to 
the system bus and throws the "High-spesd" indexing relay under chronometer 
‘control, Turn the WEOPHONE S102 switch (to the right of the TO RECORDER 
switch) to whichever of Ene! ive magnetic tape recorders is in use, Recorder 
#1 is in Rack 3g Recorder #2 is in Rack 2. Turn the third switch on this 
panel (to the right of the "Mirrophone™ switch) to the BUS. position. This is 


switch S-103, marked joyroR. Plug 600-ohm Permoflux earphones into the 
monitor jack at the Tigut of the time tone amplifier panel, The volume . 
control labeled MONITOR R-i22 for these earphones is just to the left of the 


earphone jack. The station opsrator should listen to the signal on-the bus 
through these earphones, 


- 36. On the bottom panel of rack one there is a volume control for the 
‘monitor speaker which reproduces the signal on the bus which is pene fed 
to the recorders, 


37. Rack 2: Turn the VOLUME control of the automatic switching unit at 

the left of the top panel to the fuli *on" position. Turn-.the SENSITIVITY 
control at the right of the top panel clockwise to the point where the 
background noise just fails to fire the automatic switching unit, This 
adjustment may require attention off and on throughout the day, and some 
false alarms may be caused by sudden changes in background noise. When 

the automatic switching unit fires it places the PL graphic level recorders 
in operation, After a false alarm has occurred the automatic switching unit 
must be reset manualiy by operating the reset switch located just to the left 
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® 
of the SENSITIVITY control and labelled PUSH TO RES To reset, hold 
the reset switch down for about ten seconds. If the automatic switching 
unit fails to reset, reduce the SENSITIVITY control very slightly (counter- 
clockwise) end repest the resetting. 


38. For routine operation, pull the sliding drawers in racks two and three 


out to the stopo Turn the SPEEDS clutch adjustment marked WRITING on the 
PL recorder in the second panel from the top of Rack 2 to the FAST position, 
and turn the pApre iai/suc, clutch adjustment beside it to the 5/1 position. 


These adjustments will give a paper tape speed of Smm/sec, 


39. Turn the "Mirroyhone"™ magnetic tapes recorder SELECTION switch on the 
upper right of the bottom panel of rack two to the RECORD position. Turn 
the sig. vy. ¢, switch just to the left of the magnetic tape recorder switch 


about two thirds mactimum clockwise, ‘Turn the 3%G V.C, switeh just below the 
mapnetic tape recorder switch as far as it will go clockwise. 


40. Rack 3: It is assumed’ that the chronometer has already been placed in 
operation. Adjust the 77 ; ¢lutch on the PL graphic level recorder to 
the SLOW position and the PAPER Mu/S5h0. clutch to the 50/10 position. 

These adjustments will provide a paper speed of 10 mm/sec, 


41, Even though the magnetic tape recorder in Rack 3 may be in stand-by 
operation and not running, adjustments should be made to ready it for 
operation the moment it is needed, Turn the SHLECTOR switch on Mirrophone 
#1 in Rack 3 to the PEGoRp position. If it is a Caltron recorder turn the 
3KC VG, completely clockwise; if it is a Western Electric Mirrophone, 
adjust the SiG, ¥. ¢.to about two-thirds maximum (clockwise). The Caltron 
recorder is then placed in operation by turning its SiG, ¥, ¢,to about two- 
thirds maximum, and the Mirrophone is started by turning its 3KC V0, come 
pletely clockwise, 


42; The station is now ready to receive, record, and time the arrival of 
a ptenel.. 


OPERATING THE SCFAR MUTPMENT WHEN A SIGNAL IS RECEIVED 


43, All volume controls snd variable pads have numbered dials, It is very 
Smportant that a complete log of all settings be kept for each signal that 
is received, together with the name of the operator in charge at the time. 
This dnformatdon is necessary for the evaluation of SOFAR data and will 
facilitate the making of circuit adjustments. Fig. III gives the headings 
which should be used, Data sheets drawn up according to the pattern of Fig, 
III should be on hand at all times, 


4k, As soon as the signal strength on the arrival of @ sound channel signal 
rises above the background noise the Automatic switching unit will fire. 
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rv the peak of the signal has passed the arrival time . 
pouiate recorders. This is 1 Sen by pressing firmly but n 
ss than one second) on the code switch located just in | 
eae the top sliding drawer of rack three, Pressing 
secondary mars to be made on the time index of the 7 
ae a secondary 3-KC tone signal to be impressed on me 
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the exact position of the chronometer second hand, : 
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signal the operator must imncdiately turn’ the magnetic 


on the bettom of Rack 2 or 3 ( Fe aeatline on which ib 

the HOLD position. - -This switches the tape recorder . 

ition and keeps the signal on the tape until the operator Cea 

to the Thigh-spead" graphic level recorder, This «ne 

ie before 2 minutes Boe 15 seconds have elapsed after a 
signal, or the signal will be erased. One revglution “s 
recorder clock Paaee epresents 24 minutes. Note that j 

.L is recorded on the magnetic tape and that normally + 
ously recording end erasing. Note also that the early pers, 

rn al up to'the firing time of the automatic switching unit ee 


ne PL recorder tape, 


iaretice the ete tape recorder on the HOLD 
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+, Push the reset button on the automatic switching . ; 
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other to the Dual Channel plate as deseribed above, Disconnect cables 5 
and 7 from the back of the Time Tone amplifier chassis in Rack 1 and 
plug both cables into the two receptacles of the Dual Channel plate, 


56,.. This change in the normal cable connections provides two independent 

- receiving channels, one making use of the normal duty channel with its 
recording equipment located in Rack 2, and the other, feeding directly 

into the recording equipment in Rack 3. Time indexing and PL graphic 

level recorder motor control from the automatic switching unit are obtained 
in the normal way for both channels, 


57. The normal “duty™ channel can be monitored from the jack on the right 
side of the third panel from the top of Rack 1 just as in conventional 
single channel operation. If crystal headphones are used to avoid loading 
the 600-chm bus, it can also be monitored from the jack marked BUS MONITOR 
on the "slowe-speed" PL recorder in Reck 2. Ths other channel can only 

be monitored on crystal headphones plugged into the BUS | MONITOR jack on 
the thigh-speed™ PL recorder in Rack 3. 


58. To obtain a comparable output level from both channels turn the BUS 
VOLUM dial on the right side of the second panel from the top of Rack 1 
to 0. Then control geen aes Spr nals by adjusting the CHANNEL 
NO. & VOLUME and the CHANNEL JCLUME controls on the left side of 
the top and second Bane of Rack ne 


Bogel dsc. dyeinggeda peteos Pa iwesb., fe: 
<, BHA TD en ae eieesay “Sit igint ono? 
nse sacri PE Se nals aaa ord 
Sneha aug con Renee Rene Larges Pa 
eat WIG Doaciiito ydrits Ste nwies ers coe 
Goonts siifee? etvigo 78 Bi | ySes 
Bidias 19 ins gateeha? on 
beabiitde S18 ‘ine acl oesieza 


“ee . 


a ae EO 
oh © - 


— 


TihoRSCRVEBS ic os. Sauk a ee 45 nes aa 
gitiaot hides $e bees ozs Aoneteeed Shoeyss Bh tt 
eri Mt Is botves Soak odd mek bersdinen ed) oad 

ae eines is39 vonada\ *edig est; © desi rt. 
a ene oe tie IS Ae Gea ue oe Stix, fore 
ee i ay . at gead'nk cebtogex ad 
a ol me  ccatiaeeeaepes Se gig 


Ray el ad nen A eceteds Gioa anes ipvet 3 eee SoA a ; SC # j 
aaa ornate Sod mi mite te Men imiogos ant "Yo gots sigivvetag 
a3 =o - Mit 


a4 on iStoeiE as yn Gognsbasqebas  LOREARS 388, 
eee oer sce ais) “Bhi otians s Jb aed ral BS 
ee : 46 i & &FQee seek, Bie dag ae 


7 


7 - 
we. 
, = 
a * 5 : F 
at a f= = = oe 
Saat) Sha Sa ee oe 2 G " 
ca “ u 
. i, iy 
es eS 
5 aces 5 - 4 hen _ i 
: : Lae A aa 
° ~_ 
- ‘ 
: 7 oa be 2 s a 23 
g 
m A 
3 i i 3 
pea 
— 
. 
_ 3 oe a ‘ 
SS. 5 i. 
er alee se , 
eee ALE, 
one: ‘ 
sa Bee 
& rf 2 7 
- r) 


GG °ON qaodey Ish =: HOT HBAS pezetdwop e Jo syoey sory] oul T canst 


PANAAAALL 


me ts 


FOR SIMULTANEOUS No. Sate APP 
LISTENING 


NL cwiter 


TO OUTPUT OF 
CHANNEL 1 OR 2 


3 POS. 


TREY 
*- REFERS TO CABLE 
IDENTIFYING NUMBERS 


U. S. NAVY UNDERWATER SOUND LABORATORY 
FORT TRUMBULL, NEW LONDON, CONN. 


oORWwSO. NO SHEET__OF__ SHEETS 
DRAWN py tH pare > Rsracreo ey. L 
SIG. TIME 


Wt F¥i 
TRACED ByY___DaTa___approveo By 5+ vara l Lie 
TICK 


eel) AT Boe 
a oe SCALE_____ REPRODUCTION OF FINAL PLANS MADE 

Lo see) eG 
ones R / UNIT Sr ships PROJECT OFFICER 


AUTOMATIC AUTOMATIC UNIT NO. 5214 
A.C. A.C. 


PLAN EXAMINED & FOUND SATISFACTORY 


COMMANDING OFFICER 


SOFAR STATION ASSEMBLY 
BLOCK DIAGRAM 

CONTRACT NUMBER: CONTRACT DATE: 

BUREAU OF SHIPS PLAN NUMBER 


_USL REPORT NO. 55 “== F_94278/-AA 


NERTSTALUINE” Mo. tonm Ka F< 


mare one d 


i Rae ¥ 


Hehe ns Hh 


eit) 
I, Pe iytyesene eeteay en 
j a I i ath 


bs CPLA N Ge Mera 


i i iat, as Soe em Di anne ne a ox 4 * H 


s 


Coe ee GS °ON qzodey Isp 


‘ 
as S rae = Hire. as i ee oa fs Fa GS ON a Pt OE A TIN ETE Sow TE Sor eo en eee oe — 
rn ar aera ennai = - : r : | ; ; 
> j : i } ! 1 y 
{ t ! i \ I | i H 
: = > 2 ae Sn ai ene nw an cer eel cE pat eth i em —- 4 * t ‘es eerie! 
* ¥ i 5 in % $ : : H i : 4 as 
E : = ; i TB oon SG GRY ee peo A, Pe ee = { mit = > = = 
Se ae a ae ne os cs ~ > % t ; i 1 
— g peat + j t t : j i ; 
t : : : t ; | i ; 
; ; ae ae j sei see Soir wass 
A a a es a ee er fe EE te a { 
5 = . ' - ; 
= - t ‘ i ae { 1 
3 : t H 4 ‘ H 
= 4 aa eet a a 
+ = 


ae eS te een nee ne 


2 a + eee a ay mesic eS a eee ah ae aoReeess = eet os — Ss — 
ee = SSS ee 4 


$ 


eres Se ae nn eset wet a ——— Se ee Se ee 


| 
=z eg a ee Ss 


ees ee Es Se 4. eee 


 Towgm09 | | 20H 
"TOA *3T¢ | age 


a eee 


ee 


